have reported the presence of a proteolytic enzyme in extracts of gastric mucosa, which is soluble in 65 per cent alcohol. The preparation did not form a precipitate with sulfosalicylic acid and the writers conclude, therefore, that the preparation cannot be the pepsin protein described previously (Northrop, 1930) , nor, in fact, any kind of a protein.
the less soluble will cause a temporary increase in the amount dissolved, while addition of the less soluble to a saturated solution of the more soluble will cause a decrease. Eventually both systems must reach the same value as only the more stable crystalline form will remain. The solubility of the two forms in 0.52 ~ sodium sulfate, 2.5 X 10 -3 ~ sulfuric acid, is nearly the same. Transferring the pyramids to a saturated solution of the needles, or vice versa, causes no change in the concentration of the dissolved protein (Table IV) . Evidently
TABLE I
Preparation of "A lcok ol-Soluble Pepsin" from Gastric Mucosa (Albers, Schneider, and Pohl, 1943b) Fundus from 20 swine stomachs ground up and added to 8 liters 0. (Fig. 3) . This is slightly more acid than that obtained for the pyramid form (Northrop, 1930, page 767) . The solubility in the acid range, however, depends on the quantity of precipitate (Herriott, Desreux, and Northrop, 1940, Steinhardt, 1939) (Herriott, Desreux, and Northrop, 1940) . The commercial preparation used as a source of the enzyme evidently contains considerable amounts of the less soluble form of the enzyme.
are inoculated with needles, and with pyramids, the pyramids dissolve while a precipitate appears in the flask inoculated with needles; the crystalline form is irregular, however.
Stability of Pepsin in Various
Concentrations of Alcohol.--Increasing the concentration of alcohol up to 20 per cent (at pH 2.0) has no effect on the rate of inactivation of pepsin, but higher concentrations inactivate the enzyme rapidly (Fig. 4) . At pH 4.0 to 5.0, however, the enzyme is quite stable even in 66 per cent alcohol at 25°C. (Fig. 5) 
Precipitation oJ Pepsin with Sulfosalicylic and Tridtloracetic Acids.--Neither
the needles nor the pyramids precipitate with cold sulfosalicyihc acid (1.8 M) or cold 0.3 ~t trichloracetic. All samples of pepsin precipitate when added to hot solutions of either acid. If pepsin is added to cold solutions of the acids and the solution then heated slowly, no precipitate will appear since the denatured pepsin formed is hydrolyzed by the remaining active pepsin. Albers, Schneider, and Pohl (1943 b) report that crystalline pepsin prepared as previously described (Northrop, 1930) precipitates with (cold?)sulfosalicylic acid. Pepsin crystallized in this laboratory, however, does not.
Preparation of Needle Crystals from Commercial Pepsin Preparations.--
Crystallization of pepsin from 20 per cent alcohol has some advantages over the * MgSO4 also crystallizes as needles from alcohol solution and some MgSO, crystals may appear if the MgSO4 precipitate is not filtered as dry as possible. MgSO4 crystals are strongly doubly refractile under the polarizing microscope, while the pepsin crystals are weakly so.
original method. The yellowish color is completely removed and better yields are obtained from some commercial products. The specific activity is higher, in some cases, as the more insoluble fractions of lower activity (Herriott, Desreux, and Northrop, 1940) are less soluble than active pepsin in 20 per cent alcohol. A sample of Parke, Davis & Co. pepsin, 1/10,000, for instance, which had a specific activity of 0.2 P.U./milligrams protein nitrogen yielded needle crystals of 0.3 P.U./miUigrams nitrogen and pyramid crystals of 0.2 P.U./milligrams nitrogen.
An outline of the method of isolation is given in Table V . Solutions.--Albers, Schneider, and Pohl (1942) report that the activity of solutions of Parke, Davis pepsinand gastric mucosa extracts is increased by the addition of hydrogen peroxide. They also state that butyl alcohol extracts of commercial pepsin or the filtrate from the precipitate of pepsin with hot trichloracetic acid contain an enzyme which may be activated with hydrogen peroxide and which has a pH optimum at both 2.0 and 7.0. These experiments were repeated several times with 3 commercial pepsin preparations and 2 gastric mucosa extracts. Two samples of hydrogen peroxide were used. No increase in activity of any sample by the addition of hydrogen peroxide could be detected.
Effect of Hydrogen Peroxide on Pepsin
No proteolytic acitivity could be found in any butyl alcohol extract nor in any filtrate from hot trichloracetic acid, either before or after the addition of hydrogen peroxide. The activity was tested by the Willstgtter titration method and also by the hemoglobin method. The hydrogen peroxide and the time of standing in the peroxide were varied systematically over a wide range.\ No hydrolytic action of phenylhydrazine-hydrogen peroxide solutions could be noted (Albers, Pohl, and Schneider, 1943 a) .
Experimental Methods
1. Pepsin activity was determined by the hemoglobin method (Anson, 1939) . 2. Protein nitroge_n was determined by the turbidity method (Herriott, Desreux, and Northrop, 1940, page 245) , checked in some cases by microKjeldahl.
The analyses reported in this paper were carried out by Miss Adele Bernotas.
SUMMARY
1. Pepsin is soluble in 65 per cent alcohol and may be readily crystallized from 20 per cent alcohol. The crystals appear as needles or plates which may be transformed into the usual hexagonal bipyramids by recrystallization from water. The different crystals are probably two crystalline forms of the same chemical substance.
2. The enzyme is quite stable in 20 per cent alcohol at pH 2.0 but is inactivated by high concentrations of alcohol.
3. The enzyme is stable for several hours in 65 per cent alcohol at pH 4.0 to 5.0 but is rapidly inactivated ill more acid solution.
